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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background of study 
Soil liquefaction causes otherwise solid soil to act temporarily as a viscous liquid 
as loss of strength (Rafferty J.P, 2016). The phenomenon occurs in water-saturated 
unconsolidated soils affected by seismic S waves (secondary waves), which leads to 
ground vibrations during earthquakes. Peninsular Malaysia assumed to be seismically 
free since it is located on a tectonically stable crust of Sunda Plate. However, low 
seismicity is still being detected as it is quite near (approximately 350 km away) to the 
Sumatran active fault and Sumatran subduction zone. 
Technically, an earthquake could cause significant damages within the range of 
100 to 200 km radius from epicenter as a nature, but high intensity earthquake could 
affect beyond this range which is up to 700 km away (Megawati et al, 2005). It is 
important to understand that earthquake does not need to be of large magnitude to produce 
severe damage. The degree of damage does not solely dependent on the physical size of 
an earthquake but also on other factors such as the time and location of the occurrence, 
population density in the area concerned and secondary events such as soil liquefaction. 
Considering the factors contributing to severe earthquake damages focusing on the 
occurrence of the secondary event, a thorough study needs to be done to identify the 
potential of soil liquefaction on coastal areas concentrating in Kuantan, Pahang. 
Figure 1.1 and Table 1.1 show that Malaysia is indeed exposed to the possibility 
of earthquake occurrence. From the data, it can be seen that two of the locations of local 
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earthquake occurrences were actually recorded in Pahang (Bukit Tinggi and Jerantut). In 
fact, Bukit Tinggi recorded the highest number of occurrences which is of 24 cases. Thus, 
it is not impossible for earthquake to take place in other parts of Pahang.   
 
 
Figure 1.1 Seismotectonic Map of Malaysia 
Source: (Mat Salleh and Ariffin, 2013) 
 
Table 1.1 Local Earthquake Occurrences 
Place (body wave magnitude) Case 
Bukit Tinggi(1.7-3.5 mb) 24 
Kuala Pilah(2.6-3.2 mb) 4 
Jerantut(3.2 mb) 1 
Manjung(2.8mb) 
Terengganu Earthquake(2.6mb) 
1 
1 
Source: (Mat Salleh and Ariffin, 2013). 
Although earthquake shock is considered as a major cause of liquefaction, 
construction practices, such as blasting and soil compaction and vibroflotation (which 
uses a vibrating probe to change the grain structure of the surrounding soil), also may 
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unintentionally simulate this phenomenon. Poorly drained fine-grained soils such as 
sandy, silty, and gravelly soils are the most susceptible soil to liquefaction (Rafferty J.P. 
2016). In this study we are focusing in liquefaction potential on crushable sand. Crushable 
sand comes from coastal area of Kuantan which have undergone the process of crushing 
caused by piling works in construction sites. The crushing process breaks the sand 
particles altering its size, angularity and density. Therefore, this study is going to further 
discuss the effect of crushing process on soil liquefaction.  
1.2 Problem Statement 
Soil liquefaction occurs when granular soil which are uniformly graded are in 
fully saturated condition. Since there is a vast development in the east coast region of the 
Peninsular Malaysia, it is highly potential for liquefaction. Coastal area in Kuantan where 
construction site are located may be vulnerable to liquefaction due to sand crushing.    
1.3 Research Question 
The proposed study aims to address the following research questions: 
a) Is sandy soils in Kuantan have the potential to liquefy due to crushing? 
b) Will liquefaction potential increase as the sandy soil particles breaks after 
particle crushing? 
c) Is the existing guideline suitable for prediction of liquefaction in Kuantan? 
 
1.4 Objective of Study 
The objectives of the study are: 
a) To identify the potential of liquefaction of Kuantan Sand before and after 
particle crushing. 
b) To determine the engineering properties of sandy soil before and after particle 
crushing. 
